Objective: Relatively little attention has focused on the impact of psychiatric conditions on human subjects' comprehension of consent information. The purpose of this randomized study was to determine whether depression affects comprehension and recall of informed consent information among persons with Parkinson's disease and their caregivers and to evaluate the effects of support on comprehension and recall during the consent process. Method: Comprehension and recall of information were assessed using a modified version of the Modified Quality of Informed Consent Questionnaire, taken 1 week and 1 month later, and scored using a consensus-based algorithm. Participants also completed the Center for Epidemiologic Studies Depression Scale. Data analyses were conducted on 129 patients and caregivers (t-tests, Fisher's exact tests, and ANCOVAs). Results: T-tests showed no significant differences in comprehension and recall between depressed and nondepressed participants at 1 week and 1 month. However, ANCOVA showed patients with a support person present had significantly higher comprehension and recall at 1 week but not at 1 month compared with controls. Caregivers present with a patient had lower comprehension/recall than those without a patient present (p = 0.02). Conclusions: Having a support person present during the informed consent process helps depressed PD patients better retain information in the short term, but effects diminish over the long term. Implications for interventions will be discussed.
INTRODUCTION
An important ethical concern in research in human populations is the need to obtain informed consent. Informed consent requires fulfilling three conditions [1] . First, potential participants must decide to participate of their own accord, free from coercion. Second, information about all aspects of the study, including potential risks, must be delineated in an understandable format. Third, to make informed decisions, potential participants must possess cognitive abilities sufficient for understanding the information presented and its implications. Although general guidelines exist for constructing consent forms (e.g., sixth grade reading level), writing style, language, and format are difficult variables to control. This variability highlights the importance of evaluating participants' understanding of the information, particularly in neurologically compromised individuals.
A number of disease processes can impact an individual's ability to make informed decisions. The impact of diminished cognitive ability in the context of informed consent has been studied in individuals with Alzheimer disease [2, 3] . To date, few studies have examined these issues in individuals who have Parkinson disease (PD). PD is associated not only with physical problems (e.g., tremors, postural instability, rigidity) but also psychological symptoms (e.g., depression) and cognitive (e.g., memory, attention) symptoms [8] [9] [10] [11] . Both the psychological and cognitive symptoms associated with PD may impact the ability to give informed consent. Most literature to date has concentrated on the impact of diminished cognition, but cognition can be influenced by disorders such as depression [12] . Research shows that many depressed persons perform poorly on memory recall (immediate and delayed) and recognition tasks [13, 14] . In fact, recent studies examining neuropsychological functioning among PD patients found that those with depression showed significant cognitive dysfunction compared with those without depression, depressed persons without PD, and healthy control individuals [9, 15] . Research further indicates that moderate levels of depression among PD patients can have a significant impact on cognition, whereas milder levels of depression have relatively little effect on cognitive processing [8, 16, 17] . Thus, severity of depression directly correlates with increasing degrees of cognitive impairment.
One intervention that could potentially serve as a buffer against the potential impact of depression on the informed consent process and have immediate positive effects for depressed individuals is the provision of social support during the informed consent process [18] [19] [20] . The construct of social support has been widely studied and found to positively affect health outcomes for people with a variety of physical [21, 22] and psychiatric difficulties, including depression [23] [24] [25] . Social support comes in many forms, including instrumental, emotional, and informational support [24] [25] [26] [27] . Instrumental support is based on the extent to which individuals rely on others for help with daily activities (e.g., borrowing things from friends and neighbors, obtaining help with transportation). Emotional support involves communicating a sense of caring and understanding to others, which can help recipients derive comfort. Informational support involves providing help with obtaining and understanding information through the exchange of information. Based on research demonstrating the positive effects of social support [21] [22] [23] [24] [25] , it is possible that informed consent social support can potentially have immediate positive effects on a depressed person's comprehension and recall of information of consent form information. That is, a social support person present with the potential research participant during the consent process cannot only be a source of reassurance but also facilitate a better understanding of information through the interchange of questions, thoughts, and concerns among the potential study participant, the support person, and the researcher.
The purpose of this study was to determine whether depression affects comprehension and recall of informed consent information among persons with PD and their caregivers and to evaluate the impact on comprehension and recall of informed consent information of having a social support caregiver present during the consent process. It was hypothesized that:
1. individuals with PD who are depressed will have lower comprehension and recall scores than non-depressed individuals with PD; 2. depressed caregivers will have lower comprehension and recall scores than non-depressed caregivers; 3. among patients with PD, those with a caregiver present during informed consent will have higher comprehension and recall scores than patients with no caregiver present; and 4. among caregivers, those who were present with a patient during the informed consent process will have higher comprehension and recall scores than caregivers who were not present with a patient.
METHODS

Participants
Participants (N = 135) were persons with PD (n = 74) and their caregivers (n = 61), seen at the Michael E. DeBakey Veterans Affairs Medical Center in the Parkinson Disease Research, Education, and Clinical Center (PADRECC) in Houston, Texas. Caregivers were defined as persons whom patients designated as providing them care. Most (90%) caregivers were spouses of patients, and the others were family members. These participants were part of a study examining the: 1. quality of life among PD patients; and 2. effects of social support on comprehension and recall of consent-form information.
Within the larger study, patients were invited to participate if a diagnosis of PD was indicated in their medical records. To control for the effects of cognitive impairment, persons with confirmed diagnoses of dementia, Alzheimer's disease, post-traumatic stress disorder (as severe symptoms of PTSD can affect concentration/memory), and/or acute psychosis were excluded from participation. This study was approved by the Institutional Review Board at Baylor College of Medicine and conducted with adequate understanding and written consent of participants.
Materials
Center for Epidemiologic Studies Depression Scale (CES-D) [28] The CES-D is a self-report instrument widely used with the general population to screen for depressive symptomatology. It consists of 20 items designed to assess mood, somatic symptoms, and interpersonal and motor functioning during the past week. Responses are made using a 4-point Likert scale ranging from 0 to 3, which denotes the number of days per week a symptom was experienced. A score of 0 indicates that a symptom was rarely present (less than 1 day), and a score of 3 indicates that a symptom was present all the time (5-7 days). The total score ranges from 0 to 60 and is calculated by taking the sum of all items after accounting for items that are reverse coded. Interpretation guidelines specify that scores less than 15 indicate the absence of depression; scores of 15 to 21 indicate mild-to-moderate levels of depression; and a score of 22 or higher suggests that a clinically significant level of psychological distress is present, and that the individual likely meets criteria for a major depressive disorder.
The CES-D has been found to have high internal consistency across psychiatric and non-psychiatric populations (Cronbach's alphas ranging from .85 to .90) and adequate test-retest reliability (r = .57 for 2 to 8 weeks) [28] . It correlates highly with self-report and clinician ratings of depression severity [29] and is commonly used in PD and Alzheimer research [30, 31] .
Modified Quality of Informed Consent
Questionnaire (QuIC) [32] The QuIC is a measure of objective understanding of consent-form information. The original instrument contains 17 items that assess various aspects related to the process of obtaining informed consent as outlined by the U.S. Department of Health and Human Services [33] . Examples of some knowledge areas the QuIC evaluates include:
1. whether participants understand the purposes of the research; 2. the presence of foreseeable risks or discomforts to subjects; and 3. an understanding that participation is voluntary and that subjects may discontinue participation at any point without penalty.
Responses consist of three options: "Disagree," "Unsure," and "Agree." The QuIC has adequate test-retest reliability (intraclass correlation coefficient = 0.66). Originally developed for use in cancer clinical trials, it has applicability to other research programs. In this study, comprehension and recall of consent information were assessed using a slightly modified version of the QuIC (Part A) that is more applicable to the study population and was administered over the telephone to participants. Items with a cancer-specific focus were reworded to reflect a more general research emphasis. A consensus-based scoring algorithm was developed to determine the correct response for each QuIC item. This process entailed four research-team members individually responding to items on the QuIC, based on information in the consent form. These individuals then met to discuss their responses until they attained 100% agreement regarding the correct answer for each QuIC item. This consensus-based scoring algorithm was used in determining the scores of QuIC questionnaires completed by participants. For each of the 17 items, an individual's response was compared with the response determined to be correct by the consensus approach. If the participant's response agreed with the consensus for an item, that item was coded as correct. For participants answering all 17 items, we summed the total number of items for each participant that were considered correct and divided by the total number of non-missing items for that participant (17) . Only 5 individuals had missing items for 1 week, and 10 had missing items for 1 month; and they were thus excluded from the computation of QuIC scores at those time points. The score for each participant was calculated as the percentage of the 17 items for which his/her responses were correct. Thus, scores could potentially range from 0 to 100. The QuIC scores for the present sample at 1 week ranged from a minimum of 29.4% to a maximum of 82.4%. At 1 month, they ranged from 23.5% to 70.6%.
Design/Procedure
Description of the Larger Combined Study
As previously mentioned, the current study is derived from a larger study that examined quality of life among PD patients (PD study) and the effects of social support on comprehension and recall of consent-form information (Social Support study). Eligible participants included a total of 143 patients in the PADRECC clinic and their caregivers. All completed a questionnaire packet that included the CES-D. After enrollment into the study, patients and their caregivers were randomly assigned to one of two arms, using a block randomization procedure to ensure equal distribution of patient-caregiver pairs to both arms. Those assigned to the intervention arm were accompanied by their social support person (patient or caregiver), who completed the consent form in the same room as the participant. Participants randomized to the control arm were asked to complete their consent forms in a room separate from the one in which their social support person completed his/her consent forms. One week later, trained interviewers, masked to the condition to which each participant was assigned, telephoned participants and used the QuIC to assess their comprehension and recall of consent-form information. This procedure was repeated 1 month after the consent form was signed.
Depressed vs. Non-Depressed Group Assignment
According to scoring guidelines for the CES-D [28] , 13 participants reported the absence of depressive symptomatology (CES-D score < 15), 25 participants reported moderate levels of depressive symptomatology (CES-D score 15 to 21), and 91 participants reported severe levels of depressive symptomatology (CES-D score > 22). Because of unequal sample sizes in this distribution, participants were assigned to either the "depressed" or "non-depressed" group, using a median split of CES-D scores from the total sample. Separate analyses conducted on PD patients and their caregivers revealed that both groups reported a median CES-D score of 26. Thus, those whose CES-D score fell below 26 were assigned to the non-depressed group, and those with scores at or above 26 were assigned to the depressed group.
Participant Flow
Of the original 70 participants randomized to the intervention condition and 73 randomized to the control condition, 67 persons in the intervention and 69 persons in the control condition completed the QuIC at either the 1-week or 1-month time point. Because of missing data at both time points, six persons (five patients, one caregiver) were excluded from the analyses. No significant difference was found in the depression scores of these individuals compared with those of the remaining sample, based on the Wilcoxon test, Z = 403.5, p = .96. Thus, data analyses were conducted on a final sample of 69 patients and 60 caregivers (see Table 1 for demographic characteristics).
Data Analysis
Demographic characteristics for the intervention and control groups were compared, using the t-test for the continuous variable of age and Fisher's exact test for the categorical variables of gender, race, ethnicity, education, income, and marital status. Variables found significant (p < .05) were included in subsequent multivariable analyses.
Using t-tests, we analyzed mean QuIC scores at the 1-week and 1-month time points to determine whether there were differences between participants classified as depressed vs. non-depressed. Comparisons were made separately for patients and caregivers at each time period. These analyses were repeated to compare the mean QuIC scores between participants with social support present when the informed consent form was signed and those without such support.
To assess the simultaneous effect of multiple factors on QuIC scores, an analysis of covariance was performed separately for the 1-week and 1-month scores. The model contained demographic variables found significant in the comparison of intervention and control patients, as well as depression status (whether the patient was depressed or not), intervention status (whether the patient was randomized to the intervention or control group), and the interaction of intervention and patient status. As discussed above, patients were classified as depressed if the CES-D score was above the median value. P values less than .05 were considered significant. Partial eta 2 was examined to assess the effect size of the independent variables.
RESULTS
There were 63 participants in the control group (34 patients; 29 caregivers), and 66 participants in the intervention group (35 patients; 31 caregivers). No statistically significant differences in age, gender, race, Hispanic ethnicity, or education were found between participants in the two groups (see Table 1 ). However, statistically significant differences were found between groups in income (p = 0.01) and marital status (p = 0.03). To control for these differences, income and marital status were used as covariates in the analysis. A variable indicating the participant's depression status was also included in the analysis.
No significant difference was found in depression scores between patients (M = 26.7, SD = 7.47) and their corresponding caregivers (M = 24.1, SD = 7.31), t(56) = 1.52, p = 0.13.
Hypotheses 1 and 2
The effect of depression on QuIC comprehension and recall scores was analyzed, using a series of independent t-tests (see Table 2 ). Although both depressed patients and caregivers (CES-D score greater or equal to the median score of 26 for all 129 participants) had lower comprehension and recall QuIC . 13 .61
.
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Notes: p-Values were obtained from t-tests. Participants were designated as depressed if their CESD score was greater than or equal to the median score of 26 for all participants. QuIC = Quality of Informed Consent Questionnaire. scores at 1 week and 1 month than non-depressed participants, differences were not statistically significant. The mean comprehension and recall scores of participants, based on depression and social support status, are shown in Tables 2 and 3 .
Hypotheses 3 and 4
The effect of the intervention condition on QuIC comprehension and recall scores was first analyzed using t-tests to determine differences at the 1-week and 1-month time points in both PD patients and caregivers. The variables of depression, intervention status (social support present/absent), and participant status (patient/caregiver) were used as independent variables in two Analysis of Covariance (ANCOVA) models for which comprehension and recall QuIC scores at 1 week and 1 month were the dependent variables. Marital status and income were entered as covariates. As shown in Table 4 , a significant interaction was present at both time points. Patients whose social support person (i.e., caregiver) was present during the consent process had significantly higher comprehension and recall QuIC scores at the 1-week time point (p = 0.01) but not at the 1-month time point (p = 0.2) compared with the control group (i.e., social support person absent condition). Conversely, although caregivers whose social support person (i.e., patient) was present during the consent process did not have significantly different comprehension and recall QuIC scores at the 1-week time point (p = 0.55) compared with the control condition, their QuIC scores were significantly lower at the 1-month time point (p = 0.02). Although the interaction term of intervention-by-patient status was statistically significant for 76 / TENG ET AL. comprehension and recall scores at both the 1-week and 1-month time points, effect sizes, as measured by the partial eta 2 , were small at the 1-week (0.07) and 1-month (0.05) time points. No remaining independent variables in the model were statistically significant.
DISCUSSION
Findings from this study did not support hypotheses 1 and 2. That is, although depressed patients and caregivers on average scored lower on comprehension and recall 1 week and 1 month after receiving consent-form information compared with non-depressed individuals, results were not statistically significant.
In examining whether or not the presence of a social support person during consent helped depressed patients with PD understand and remember information presented, partial support was found for hypothesis 3. As hypothesized, compared with patients without a social support present, those with someone present during the consent process had better comprehension and recall 1 week later; however, differences between the two groups had diminished by the time patients were reassessed 1 month later. These findings are consistent with another study [26] , which proposes that social support can serve as a buffer against psychological effects of depression, which often include cognitive difficulties. Although this study did not assess the effects of social support on psychological functioning, results examining cognitive functioning suggest that patients with PD may have experienced immediate benefits from having a caregiver present during consent (an unfamiliar and potentially stressful situation); these patients demonstrated better short-term understanding and recall of consent-form information. Since the positive cognitive effects of having social support present were not maintained over the long term for patients, incorporating a booster educational session might improve recall over extended periods. The value of booster sessions in enhancing the effects of an intervention has been demonstrated with various programs, such as marital therapy [34] , alcohol rehabilitation [35] , and anger management [36] .
Caregivers who had a person (i.e., patient with PD) present during consent appeared to experience a negative effect on their ability to understand/recall this information later. Findings were not statistically significant at 1 week. However, at the 1-month assessment, caregivers with a support person present exhibited significantly poorer understanding and remembering of information than caregivers who were alone. These results may reflect the role of the caregiver, vis-a-vis the patient, which is to assist and attend to the needs of the patient. In fact, most caregivers were spouses of patients and thus very likely to be accustomed to caring for their partners. Moreover, given the type of physical and psychological difficulties patients with PD can experience, it is reasonable to presume that they would be less able (than caregivers) to provide the kind of social (e.g., instrumental, emotional, and informational) support [24] [25] [26] [27] to their caregiver that could serve as a buffer against stress. Thus, one explanation for these findings is that patients may not be able to function effectively as support persons for their caregivers. Additionally, in sessions in which consent-form information is described/discussed, caregivers may be able to attend better to information when they are alone and do not have to be concerned with tending to the patient.
The findings from this study offer important insight into how the informedconsent process may be improved among PD patients who experience depression. One advantage is that it was inexpensive to conduct and has "real-world" application. However, because it was based on archival data, several factors outside our control limit the interpretation and generalizability of findings. The main limitation was that cognitive functioning was not formally assessed among PD patients at baseline. Although patients were carefully screened for cognitive impairment via chart reviews before enrolling in the study, this research would be strengthened with direct assessments of cognitive abilities. Second, although this study is unique in examining the presence or absence of a patient or caregiver as a form of social support to the other person during the process of informed consent, support persons did not provide support in a standardized manner. Some caregivers may have provided varying amounts or types of social support. Though tightly controlling for such variables is an important consideration in research trials, there is often a trade-off when conducting effectiveness research. That is, it is equally important to find a practical intervention that can work in a real-world setting. Third, because this study was based on a convenience sample from a VA hospital, findings may not be representative of the general PD population. Fourth, participants were designated as depressed and non-depressed, using a median split to retain as many participants as possible, because of the small sample size and unequal distribution of their CES-D scores. This is not ideal, as it does not provide clean subsets of depressed versus non-depressed persons, which could have influenced our findings. Although the preferable approach would have been to use a strict cutoff score to compare depressed and non-depressed participants, the method we used effectively separated less depressed persons from those that were more depressed, as this was based directly on the number of symptoms endorsed.
Future studies would benefit from prospective recruitment of depressed versus non-depressed individuals, based on clinician assessments of depression. In addition, having participants complete measures of social support that assess the amount and form (i.e., instrumental, emotional, and/or informational) of social support received from the caregiver may clarify the nature of the relationships found in the present study. Though the current predominantly Caucasian sample includes only veterans and their caregivers, the generalizability of these findings to other populations in future studies could be increased by drawing from community samples and over-sampling various racial and ethnic groups. Although relatively little data are available regarding the prevalence of PD among Hispanic individuals [37] , one study found equal PD prevalence rates among African Americans and Caucasians living in the same geographical location [38] . Thus, it is important to recruit individuals from diverse cultural backgrounds in this area of research, as emerging data indicate equally high prevalence rates of PD in these groups (i.e., African Americans) compared with Caucasians.
This study has several significant implications. First, all participants (regardless of the presence of depression or social support) recalled approximately 50% of consent-form information. Therefore, greater effort needs to be made toward improving consent-form information so that it is more understandable and easier to remember by persons with PD. Future studies may examine the utility of incorporating a booster educational session to increase information retention rates.
Second, although social support can be an adaptive psychological resource, findings from this study suggest that it may not always be enough by itself. This is particularly relevant for caregivers, who seemed to derive no emotional or informational benefit from having the patient present during consent. Hence, these findings highlight the importance of providing additional interventions to persons caring for individuals with PD, such as offering social support groups or having caregivers identify their own support person to accompany them during the informed consent process. This is especially important with the greater reliance on informal caretaking for PD patients because of the continuing shift from providing institutional care to community care [39, 40] .
CONCLUSION
Greater effort needs to be made to improve consent-form information to make it more understandable and easier to remember by persons with PD. Having a support person present during the informed consent process helps depressed PD patients better retain information in the short term, but effects diminish over the long term. It is also important to provide interventions for persons caring for individuals with PD.
